Abstract. The oxidation state of the Earth's surface is one of the most obvious indications of the effect of life on this planet.
on this planet. The surface of Mars is highly oxidized, as evidenced by its red color, but the connection to life is less apparent.
Two possibilities can be considered. First, the oxidant may be photochemically produced in the atmosphere.
In this case the fundamental source 0fO2 is the loss of H2 to space and the oxidant produced is H202. This oxidant would accumulate on the surface and thereby destroy any organic material and other reductants to some depth. Recent models suggest that diffusion limits this depth to a few meters. An alternative source of oxygen is biological oxygen production followed by sequestration of organic material in sediments-as on the Earth. In this case, the net oxidation of the surface was determined billions of years ago when Mars was a more habitable planet and oxidative conditions could persist to great depths, over 100 m. Below this must be a compensating layer of biogenic organic material. Insight into the nature of past sources of oxidation on Mars will require searching for organics in the Martian subsurface and sediments.
Introduction
The Biology Experiments on the Vikin9 missions to Mars detected an unexpected reactivity in the Martian soil. This reactivity manifested itself in the release of 02 from the soil upon humidification (Oyama and Berdahl, 1977) . The release was at levels of 70-770 nmol cm 3 much larger than expected from adsorption theory (Ballou et al., 1978) . in addition, when a radiocarbon labeled nutrient solution was added to the Martian soil radioactive CO, was released (Levin and Straat, 1977 et al., 1977) . Unfortunately, the Vikiny landers could not sample soils below about 10 cm and so the depth of these organic-free, apparently oxidizing, soils is unknown. Gooding (1992) has pointed out that the class of meteorites known as the SNC of putative Martian origin are also oxidizing with the dominant forms of C and S being carbonate and sulfate and iron being ferric. These meteorites date back from 200 to 1300 million years suggesting oxidizing conditions on the near surface of Mars at least that long ago (Gooding, 1992) .
Mars should not be red, it should be grey. The infall of meteoritic material should be a net source of organics at the present time and throughout Martian history (Biemann et al., 1977) . In fact, models for the late accretion of volatiles and organics to the Earth and Mars suggest that the surface of Mars should have been rich in organic material due to infalling comets (Chyba et al., 1994 
